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Lesson (1): 
Repeated multiplication 


அட ஆ! sd ௪13-111 sq 
F2? =2x2 =4 ௪23-222 = 8 
w3?=3x3 =9 e 33=3x 3x3 = 27 
e 4^-4x4 =16 c4 :4x4x4 - 64 
a5 5x5 225 ab :5xb5x5 - 125 
v 6^-6x6 =36 «e 65 -6x6x6 - 216 
௪7-77 =49 ௪75-777 = 343 
௪8-88 =64 ௪83-688 = 512 
௪9-99 81 «e 93 -9x9x9 - 729 
௪ 10? - 10x10 = 100 «- 10? = 10 x 10 x 10 = 1000 
These numbers are called square These numbers are called cube 
numbers. numbers. 


Side length Area 
A 


Ex(1): A square whose side length 5 cm. Find its area. 


Edge length <> Volume 
Ww 
Ex(2): A cube whose edge length 5 cm. Find its volume. 


பா 02200 FEA 
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ET Al Al pe pen Fen pen Fe Fe Fe pe Al ge pe pe Fe re gre pe Fe pe Fe pe al A pe pe pe pe pe pe pe Fe pe ge eT pen pe Fe pe pe Fe Fe pe Fe ge ge pe pe Fe Fe pe pe Fe Fe Fe Fe gen pe pe re pe re pe Fe Fe Fe Fe Fe Fe pe pe Fe pe Fe ற ற ற 
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Remarks: 


0 
௪ Tf A is a rational number, then @ =1 where a + O 


"Any number of power zero - 1 except zero" 


௪ (52) = (2) when m is an even number. 


௪ £3] - ze when m is an odd number. 


[1] Choose the correct answer 


1. The multiplicative inverse of the number ( 2y அ 
5 2 

(a) 3 ௫-2 (c) 1 (d)0 
2. The additive inverse of the number (- 30 IS eee 

(a) 1 ௫-3 (c) 3 (d) - (3) 
3. The multiplicative inverse of the number (- 1» iS வ 

(a) CD? (5 c 1? (c) P (d) 1 
4. The additive inverse of the number (- 2y is «-+----++- 

(a) 5 (b) 35 () 2 (à) -22 

1 E 

5 (iy சழ லவ்வ 

(a) + (b 3 93 (d) 2 

5\7 (300 
6 (3) x (3) se 
5 25 

(a) 3 (b) 5 (c) 0 (d) 1 
7. If Xzy sthen (2) = —— 

(a) 2 b) 2 ()1 (d)0 
8. (£y x ட்‌ Borec (where ab z 0) 

a 
(a) ab (2) (c) (ab)? (dg 
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ET Al A pe pen Fen pe Fe Fe Fe pe Al ge pe pe pe re gre pe Fe pe Fe pe A A pe pe pe pe pe pe pe Fe pe ge eT pen pe pe pe pe Fe Fe pe Fe ge ge pe pe Fe re pe Fe Fe Fe Fe pe eT pe pe Fe pe pe pre Fe Fe Fe Fe Fe Fe pe pe pe pe Fe றற ற 
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q EJ 
S E 
S 9 If X=- and y =3 »then XY = ve 3 
D : N 
1 de 5 
S (a4 ௫-4 (0$ (9-4 b 
E 

E 
E 10. If y% + y” =0 » then y = — = 
: El 
z (a) 1 (b)-1 (c) 2 (d)-2 ட்‌ 
[wl [wl 
E NEN Mu» ~~ K 
E | | E 

E 
i 

i 
. N 
5 [2] Complete: E 
E 

E 
5 t. 8. B = E 
E 27 3 li 
[wl m" 
E 9 (3| El 
= (2) 16 B E 
= [wl 

i 
[wl 3 3 \ [wi 
E ( ) 0.027 = 10 E 
KI 3 
E 

El 
E 4) ean- (47 3 
M (4) 64% = A 3 
i 

i 
5 2 x E 
E ௫) If £--,then B - : 
[wl N 
El 

El 
= (6) 242% =2-- - 
i 

i 
E sy uox E 
El (7) (=) -(z AAA E 
E [wl 

E 
z , El 
= (8) i : ட பப்ப m" (in the same sequence) ப்‌ 
[wl N 
E eC OO Ts E 
i 

[wl 
E 

E 
El e e e m E 
& — [3] Calculate each of the following in the simplest form: = 
E 

E 
3 o) (1Y- 3 
El El 
KI 1 Y E 
A A 
= =1P E 
Bl El 
[wl [wl 
El E 
Kl [wl 
El E 
El [wl 
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Lad (Lal [ad [ad [ad [ad [ad ad Cad (Cad Lad [ad Lad Cad [Cad Ld Lad Lad Lad Lad Lad ad ad [Lad [Lad ad (Cad Lad Lad Lad Lad Lad ad Lad Lad [Lad [Lad Lad Lad Lad Lad Lad Lad ad ad Lad ப்ப Cad Cad Lad Lad Lad Lad ad ad Lad Lad [ad [Cd Lad Cad Lad ad Lad ad 


T 

a a Nig 
o rd N 

vlt TOS பணம 3 | 

| i |0 வு o - 

வ __A _—— — Ne 

am) ~~ ^. P m) am) P am) 

e + 10 ஷு N 00 

A aa) aa) a) Saa a) 


E ENE EE E E EEE EE ENEE AE EA பழி படி SEEN 


வவ DD வ DD AD ADD 5 


y 


EE E E EE E EE EEE EEE E 


q [ad Cad Cad Y [ad [ad Y ad 4 ad [ad [ad [a] [ad [ad ad ad [ad [ad [a] a [ad [ad rad [ad [ad 4 Cad [ad [ad rad ad [ad [ad [ad [ad Lad ad [ad [a] [d [ad [ad rad Lad [ad [a] [ad [ad [ad Lad ad [ad [a] [ad [ad ad ad [ad [Lal 9 ad [ad [ad Lad [ad [a] a [ad [ad ad [ad (ad [d [ad 
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Lesson (2): 
Non-negative integer power 


[1] Calculate each of the following, then put the resutl in the 
simplest form: 


ந்த 


(6) (3 a (3) - கா சு 


5\ .1. 
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[2] Calculate each of the following, then put the result in the 
simplest form: 


37 x 33 


2° x2 — 
(2) இ 


(- 5) x52 _ 
B se 


EDELE 
(4) (- 2y x 2? T 


(- 3P x _ 
Oa einen 


xxx 
(6) xxx 7 
x4 x ye x _ 
E Cur 


e (2): 


5x a _ 
(9) EJ T 


4 
(10) (=+) c 


252 
x 


3 


aa [5 
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Lad ad ad Lad ad ad ad d Cd d (Ld (ad ad ad ad [ad [Lad d (Cad Lad Lad Lad Lad ad ad ad பய Lad Lad Lad Lad Lad Lad ad ad Lad [Lad Cad (Lad Lad Lad Ld Lad Lad Lad ad Lad [ad [ad Cad (Cad Lad Lad Lad Lad Lad ad Lad Lad [Lad [Lad Lad Lad Lad Lad Lad Lad ad Lad Lad (Cad Lad [Ld Lad Lad 
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"MEE g CN MS cr A A x 
e N = I 7 
வ m “|N é 
லஷ RJ Sia "Sb. | TA N [NM [வ 
l | ~~ o e e |O > N 
LLLA MEET, ¡AS ட = My ட - LLLA 
ms ms “a “a oa “a “a a 
(mm + 10 ஷ்‌ N 00 OV O 
= v = = = = = N 
o o o o o o o வசி 


E EE EE E E E E பி பிபி படி SE பரி பிரப பழி படி EE 
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EE E E E El E KNEE EEE EEE E 


Qu Cad Cad Y [ad [ad Y Cad 4 ad [ad [ad [a] [ad [ad [ad ad [ad மாமி (ad 4 Cad [ad [ad ad ad [ad [ad [ad ll ad ad [ad [a] a [ad [ad rad Lad [ad [a] [ad [ad [ad Lad ad [ad [a] [ad [ad ad ad [ad [al 9 ad [ad [ad Lad [ad [a] a [ad [ad [ad [ad (ad (a [ad 
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Lesson (3): 
Negative integer power 


+ We studied the multiplicative inverse of rational numbers, the 
multiplicative inverse of i is 1- 2. 


௪ We can write the fractions in the decimal form such as: 


1 1 
~=0.5 and — = 0.25 
2 2003 


௪ And we can write the fraction in the whole form by changing the 
sign of its power such as: 


0.5=—=2" 0.25 - l 471 

2 4 
Oi uude 

3 3 

1 P 1 1 P" 
0.1 = — - 10 0.01 = — = = 10 

10 100 10? 

1 1 
0.001 = —— = — = 10? 
1000 105 
e 21 reciprocal 2-1 : 2x 2-1 =1 

41 reciprocal 4-1 : 4x 41 234 
2? reciprocal 23 23 x 2-3 =] 


௪ If we want to get the multiplicative inverse of any rational number, 
change the sign of its power. 


ne TEKA 


[1] Complete: 
(1) Ifa=2, then a=... 


w| 


(2) 112-7”,-7 then axb=...... 


பப ட பனா ப வட்‌ c 
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ET Al Al cal Ca Fen pen Fe Fe aaa ge pe pe a gre gre pe ca aa aaa pe pe pe pe pe Ca a Fe A A pe Fe pe pe Fe Fe a a A A pe pe Fe re pe pe Fe aaa நந pe re pre Fe Fe Fe Fe Fe Fe pe pe pe றற றற ந 
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[2] Evaluate each of the following: 


(மட தத தட ன ள்‌ னன ன்‌ என க 


(4) (-2 


(5) 0.2)” 
(6) 


rs 
rary 
N 
l 

a 
[ 


[3] Calculate each of the following, then put the result in the 
simplest form: 


ட Ss E ள்‌ 


3... 


-2 
(4) É iii 


[4] Calculate each of the following, then put the result in the 
simplest form: 
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TIO 19 EE REIR ERRIR வவ வவ RII RT வய யய 


a Al Al cal pe Fe pen Fe Fe al al Al ge pe pe pe gre re pe Fe aaa A A pe pe pe gre pe pe pe aaa A A pe pe pe pe Cal Fe aaa ge pe pe pe Fe pe pe Fe Fe a Fe நந pe pe Fe Fe a a pe pe நந றற றற நு 
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2x2? | 
(3) 2^x25 பர ககக கங்க டாடா பாடா ட்ட ட்ப ப டட பப டாட 


இத தக்‌ ண்கள்‌ 


(ONE OO cee 


o (5j 


[5] Simplify each of the following: 


(3) CA RU PT CRT 


(5) = னா கன்‌ னர க கக எனக னர்‌ 
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6 - 
(6) அன எக ககக 


(த 


(9) (.2)° x (.-3)*= ——————— டாடா 


(10) (pj =» 
(1) 2. 


(12) x=) இ: = 2 


(13) (saz)? = 1- 


(14) 2x ^y? = = 


(15) 210,210 - 3-- 


[6] Choose the correct answer: 


(1) 35x3* 5 Lon 

(a) 37 (b) 3° (c) 399 (d) 3% 
(2) 5245? Es 

(a) 10° (b) 10* (c) 5* (d) 50 
(3) த E ous 

(a) 5 (b) 6% (c) 6° (d) 6% 
(4) (5a)° ரட்‌ ,a#0 

(a) 5 (b) a (c) 5a (d) 1 


ET Al A A pe Fe A Fe Fe Fe pe A ge A pe pe re Fe pe Fe Fe Fe pe ge eT pe pe pe gre re pe pe pe pei 0 pe pe pe pe pe Fe pe. Fe pe ge eT pe Fe Fe pe pe Fe Fe Fe Fe ge ge pe pe pe Fe pe pe Fe Fe Fe Fe pe pe pe Fe Fen Fen றற நு 


வவ வலய வ வவ வவ EA EE REIR E ERR] II RD RT RT RD D RD வவ யய 
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5) 3@)- 

(a) 3° (b) 3° (௦) 35 (d) 37° 
(6) EF =........ 

(a) 5° (b) 5° (c) 59 (d) 5 


ச 3943999? க்‌ 
(a) 310 (b) 330 (c) 311 (d) 910 


(8) PEHEE z 
(a) 4*^ (b) 4* (c) 4*1 (d) 4x* 


(9) er = 


(a) 30 (b) 3° (c) 32° (d) 1 
(10) (2yY = ......... 

(a) 2y* (b) 8y (c) ஐ” (d) 23y 
(11) (Y =....... 

(a) b?^ (b) béxbixb3  (c)b” (d) b*xb^xb^ 
(12) The quarter of the number 4? is ......... 

(a) 4° (b) 4" (049 (2 
(13) If a = 5, thena = ...... 

(a) Ž (b) 3 (c) -è @i 
(14) If a =7* and b =7™ , thenaxb z ...... 

(a) 7% (b) 49% (c)1 (d) 0 
mE io 

(a) 3a (b) 3457 (c) = (d) M 
(16) ES E 

(a) E (b) == (02, de 


a Al Al cal pe Fe pe Fe 141 al Al Al ge pe pe pe re Fe pe Fe aa aa A pe pe pe gre re Ca pe aaa A A pe pe pe pe Cal Fe a aa A A pe Fe Fe pe pe Fe Ca aa A A a pe pe Fe pe pe Fe a a a pe pe cal Fe Fen Calg Calg Cal நு 


வவ வலய வவ வவ வய E EE ERRIR E ERR] EI) UT RT RT RD RD RU யய 
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(17) If a* =2and a? =3,thena*”’= ......... 

(a) 1 (b) -1 (c) : (d) 6 
(18) If xy - z, then 2 =... 

(a) i (b) > (c) 1 (9) 2 
(19) 331474... 

(a) 3-3 (b) 33 (c) 9? (d) 1 
(20) The multiplicative inverse of 5” is ......... 

(a) z (b) 5 (c) -5 (d) > 
(21) ERY க 

(a) (2) (b) 1 (0[3 oO 


[7] Calculate each of the following: 
1 3 


=3 8 _ 

(2) (=) 2 அ ARNO 
ட்‌ /-25\_ 
-5% 23. 

(4) (=) € 


Tod cmt. 
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ET eT A A pe Fe A Fe Fe Fe pe A ge A pe pe re Fe pe Fe Fe Fe pe ge eT pe pe pe gre re pe pe pe pei 0 pe pe pe pe pe Fe pe. Fe pe ge eT pe Fe Fe pe pe Fe Fe Fe Fe ge நந pe pe Fe Fe Fe Fe pe pe நற றற றற நு 
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[8] If a = > b=2 and c= i Find the numerical value of ab + b’c — 8a bc 


பா Y COO கவ ட 


and z = >. Find the numerical value of: 


3 
(1) y (2) zz 
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ET Al A A A A pe Fe A A pe A A A pe pe A gre pe Fe A A a pe A pe pe pe pe pe Fe A ge A pen A Fe pe pe Fe Fe A A ge A pe A Fe re pe pe Fe A A pe A A pe A pe pe pre Fe Fe Fe Fe Fe Fe pe pe pe Fe Fe ற ற ற 
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1 € ja| « 10 andneZ. 


(1) 
(3) 
(5) 
(7) 
(9) 


[2] Write each of the following numbers are in the standard form: 


(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 


Scientific notation of the rational number 


௪ The number is written in the standard form as a x 10” where 


A Y COO வ டட 
[1] Which of the following numbers are in the standard form? 


5.3 x 107 
0.025 x 10? 
10 x 10-10 
33.9 x 10° 


— 0.0003 x 10? 


(2) 
(4) 
(6) 
(8) 


0.2x107 
7௨10-4 
4.25 x 10 


— 5.783 x 10? 


(10) 3.912 x 10? 


OVO 000 க கவை dedi 


ப்பி —— a 


சீரி: பட. 


19 million = ses HR 


பப்பு அ stipes d 


A வைய்‌ 


வவ வவ வவ வவ வவ வுல TD Ek வவ வவ வவ வ வவ வவ RII RT யய யய 
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(9) 510 000 000 km? =... 
(10) 68 x 108 =... 

(11) 68 x 109 = nnn 

(12) 720 x 106 = e 

(13) 750 x 109 = accionar 

(14) -32.4 x 104 coccion 

(15) 0.0005 x 109 = 1... 
(16) 0.0020205 x 10? = ....................... 


NENNEN du (oue c e CN 
[3] Write the result of each of the following in the standard form: 


பட: 16:45:10? x 053109) AAA 
(2) (8.2 x 107) (2.1% 1074) = 1. 
(3) (6.02 x 10) x (0.1 1078) = ns 
(4) (8.8 x 108) + (1.9 x106) 2 e 
(5) (125.5x103)«(5x10*) = n 
(6) (3.8 x 10°) + (4.6 x 104) = 11. 
(7) (4.54 x 104) + (3.76 x 103) = 1 
(8) (5.3 x 108) (0.8 107) = 11. 


(9) (2.65 x 10-2) + (6.34 x103) > பப பப்ப்ப்ப்ப்ப்ப்ப்ப்ப்ப்ட்ட்ட்ட்ட்ட்ட்டட்‌்‌ 


eee NT Ts 
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E Al pe pe pe Fe pen Fe Fe Fe 2 pe pe gre gre pe Fe Fe Fei pe ge eT pe pe pe gre pe pe pe pe pe ge e A pe pe pe pe pe Fe Fe. Fe pe ge pe pen Fe Fe pe pe Fe Fe Fe Fe ge ge pe pe pe re pe pe Fe Fe Fe Fe pe pe Fe Fe Fe றற ற ந 
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[4] Choose the correct answer: 


0). 304107 nn 
(a) 340 000 (b) 304000 (c)3400000 (d) 30 400 000 


(தா த 
(a) 0.00237 (b) 0.000237 (6) 23700 (d) 0.0000237 


(3) If 0.00079 = 7.9 xa, then a = ......... 
(a) 10° (b) 10° (c) 104 (d) 104 


(4) If 0.00000503 = m x 10°, then m = ......... 
(a) 503 (b) 5.03 (c) 50.3 (d) 0.503 


ee. ட ட ம்‌ பப 
[4] Find the value of n in each of the following: 

(1) 800 000 = 8 x 10" LLL serca 

(2) 0.00000006 = 6 x 10". nz... 

(3) 0.00052 = 5.2 x 10" NE கனி 

(4) 0.000357 = 3.57 x 10" N=. 

(5) 76293=n x10“ Ae eae, 
ee a c so ப. 
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a Al pe ag pe Fe pe Fe Fe Fe pe pe a A pe pe re Fe pe Fe Fe Fe pe ge eT pe pe pe gre re pe pe pe pei 0 pe pe pe pe a Fe pe. Fe pe ge eT pe a Fe pe pe Fe Fe Fe a ge A pe pe pe Fe a pe Fe Fe a Fe pe pe pe Fe றற றற நு 
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Lesson (5) 
Order of mathematical operations 


(1) Perform the operations within parentheses. 
(2) Evaluate the power. 

(3) Perform x and = from left to right. 

(4) Perform * and - from left to right. 


[1] Calculate the value of each of the following: 


E osos SN MMC 
vemm ees 
o 196 + (7-5) " 7 (62 2 x 3) 
eese o ட 
பன்‌. அவனு 


ஒக்க cee ௨௨௨௨௨௨௨௨௪.௨௨௨௨௨௨௨௨௨௨௨௨௨௨௨ 


டக்க cee ௨௨௨௨௨௨௨௨௪௨ .௨௨௨௨௨௨௨௨௨௨௨௨௨௨௨ 
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P 3+[5 +2(8 + 4)] d 2l(s? +1)-(4? -1) 
cra ag 

o» EIS K 525 
ந — mE 


டக்க cee ௨௧௨௨௨௨௨௨௨௪ ௨௨௨௨௨௨ ௨௨௨௨௨௨௪௨௨௨ 


டக்க cee ௨௨௨௨௨௨௨௨௭௪ ௨௨௨௨௨௨௨௨௨௨௨௨௨௨௨ 


(1) If x = 3, what is the numerical value of the expression ES E 5) 


4x - 3 
(2) Evaluate: 161 « (4s) 3st, for t 2 9 and s- 6 


(3) Simplify: 5 n -6)+ HC + 91), then find its numerical value when 


n=1, 


HERE ட்டி ய. 
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Lesson (6) 
The square root 
of a perfect square rational number 


1] Calculate the value of each of the following: 


( 16 = ON ¡De 
(3) +/2500 = ............ (4) + 40000 = ............ 
(5) ag — (6) 6 mm 
(7) பனை (8) +48 =... 
81Y _ 3Y _ 
(9) aio) = (10) ES) - 
16509 _ 49a’ _ 
(11) + ie eM (12) gm 
(13) m "TN (14) 0.36 = ............ 
3 


A Y COCOS ~~ 


2] Find each of the following in the simplest form: 


(1) v9 «416 = 
(2) 36-64 = 


C NECEM OR la 


(6) at T 


Ei CA A Cal Cal Fe Cal A A A A A A A A A A A A A A A A A A A A A A A A A Fe A A A A A e A A A A A A A A A A A A A A A A A A A A A A A A A A A Fe A A Fer A Fe A A A றற று 
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1Y f1Y | 
௫) (27-15 = 
DU OT. 
SONO 
3 [16 _ 
(9) 4* 9 7 
81 14 
(10) 25352 5 
9 3 3 zero " 
an E = 
[3] Complete: 
(1) The multiplicative inverse of the number (2 in the simplest form 
IS ......... 
(2) The multiplicative inverse of the number /0.49 in the simplest 
form is ......... 
(3) The multiplicative inverse of the rational number 2s in the 
simplest form is ......... 
(4) The additive inverse of the number E in the simplest form 
(a 
(5) The multiplicative inverse of the number 2 in the simplest 


form is ......... 


eC OO Ts 


[4] Simplify: 


(1) 


3 zero 81 So 3 " 
== X als X|- ANA 
4 Vea “(3 
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2 [6] 
-2 -3 1 
(2) 5 5 4 
3 49 2 zero _2 2 
O f “0 


2 [9 7 oy. 
(4) NA +(- >) A A 


(5) e 2 . a Ae 


0 12 ........ 
(a) 12 (b) -13 Ore (d) -11 


(2) 4105 OE sonia 
(a) 4 (b) 8 (c) +4 (d) +8 


(3) 4£18x10x10x18- ............... 
(a) 18 (b) 180 (c) 10 (d) 100 


9 1 
(a) 81 (b) 27 (c) 9 (d) 3 


(5 Ifž- J then x = sss 
(a) 4 (b)-4 (c) +4 (d) 16 


(6) If *- ம்‌ ரள... 
(a) 3 (b)! (c) d (d) d. 


ET Al A pe pe Fe pe Fe Fe A pe Al ge A pe pe re gre pe Fe Fe Fe pe ge eT pe pe pe gre pe pe pe pe pe pe eT A pe pe pe pe pe Fe pe. Fe pe ge pe pen re Fe pe pe Fe Fe Fe Fe pe ge pe pe pe Fe pe pe Fe Fe Fe Fe pe pe Fe Fe Fen றற ற ந 
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Lesson (7) 
Solving equations 
of the first degree in one unknown in Q 


[1] Find the solution set of each of the following equations: 


(1) x-7=3,wherexen (2) x+17=13, where xen 
2 1 

(3) 5x=20 where xeo (4) 5*=5.Where 1௨0 

(5) -4+y=15,where xen (6) m-(3)-1,where xez 


m 
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[2] Find the solution set of each of the following equations: 


(1) 2x-1-5,where 5௨0 (2) 8x+4=12, where x eo 
(3) 3x-13-26,where xen (4) 8+2x=14,where x ez 
(5) 8-2x=-2,where x ez (6) 2x-8--2,where x ez 


ee Y CODO ~~ 
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[3] Find the solution set of each of the following equations in Q: 


(1) 2x-3)=4 (2 3(x+2)+7(x-1)=12 
(3) 4(x-1)-(x+3)=0 (4) x+3=18- 3x 
(5) 5x-4=2x+11 (60 7x-4=-2x+11 
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[4] Complete: 


(1) Ifx-*5-7,thenx- ...... 
(2) If 3x = 6, then the value of 6x = ...... 
(3) Ifx+9 = 11, then the value of 7x = ...... 


நல்‌ 


(4) If 2y +3 = 15, then the value of > 
(5) If 2x = 2, then 3x -1 = ........ 

(6) If 2x = 0, then x = ...... 

(7) If the age of a man now is x years, then his age 5 years ago is ...... 


(8) If the age of a man now is y years, then his age after 4 years 


(9) If the age of a man after 5 years is x years, then his age now 
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Life Applications 


௪ Perimeter of rectangle = (L + W) x 2 
If the example state perimeter of rectangle, we get half the 
perimeter and say: L + W = > the perimeter. 


௪ If the example state three consecutive integers, we suppose that 
the three numbers are: x , x+1 , x+2 


௪ If the example state three consecutive odd (or even) numbers, we 
suppose that the three numbers are: x , x+2 , x+4 


ee NT ~~ 


(1) The length of a rectangle exceeds its width by 4 meters and its 
perimeter is 68 meters. Find the dimensions of the rectangle. 


(2) Find the numbers that if it is added to its triple the result is 32. 


6 CA Cal Cal Cal A Cal A A A A cal A A A A A e A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A Fe A A Fe றற றற று 


ET eT A A A Fe A Fe A A pe A A A pe A A gre pe Fe A A A a A A A pe pe pe pe pe Fe A A A pen A Fe pe pe Fe Fe A A ge A pe A Fe re a pe Fe A A A CA A pe A pe pe pe Fe Fe Fe Fe Fe Fe A A A A Fe ற ற ந 
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(3) Find the number which if we subtract 9 from its triple, the 
result will be 6. 


(4) The sum of two consecutive numbers is 97. Find the two numbers 


(5) Three consecutive natural numbers whose sum is 213 what are 
these numbers? 
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(6) The sum of three consecutive even numbers is 966. Find them. 


(7) Find three consecutive odd numbers if their sum is 357. 
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Lesson (8) 
Solving inequalities in Q 
[1] Find the solution set of each of the following inequalities in Q: 


(1) 3x-2«1 (2) 4x+2>-10 
(3) 2x+1<9 (4) -Ax = -8 
(5) 3-2x21 (6) 2-3x<4 


m 
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(7) 3x-1>2x+3 (8) 3x-2>x+4 


(9) 3(x+2)<-x+4 (10) 2(x+1)<x+4 


eer Y COO ~~ 
[2] Choose the correct answer: 


(1) If -x <5, then ............... 
(a) x > 5 (b) x > -5 (c)a<5 (d) x < -5 


(2) If x<N, then the S.S. of the inequality —x > 3 is ......... 


()(4,5,.)  (b) {-4,-5, 3 (c) {-3} (d) 2 
(3) 3 < 4 is equivalent to ......... 
(a) => $ (b) x <$ (c) x » 12 (d) x « 12 


(4) If xez,then the S.S. of the inequality 20 « 5x < 25 iS ............ 
(a) (4) (b) (5) (c) (4, 5) (d) 2 
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(5) The S.S. of the inequality -2 < zero in Q is ............ 


(a) 2 (b) Q. (c) Q- (d) Z. 
(6) If x» y, then — "T 7 Where x # 0 and y #0 

(a)< (b) > (c) = (d)2 
(7) If x>5, then -x ...... 

(a) < -9 (b) = -5 (c) « -5 (d) » -5 


MEN» s ~~ 
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Lesson (9) 
Probability 


+ Suppose that 
A is an any event, n(A) is a number of elements of A and n(S) isa 


number of elements of the sample space, then P(4) = es 


= Coin: 
Probability of getting a head - > = 0.5 = 50% 
Probability of getting a tail = ; - 0.5 - 50% 
௪ Die: 


As throwing a fair die once and observing the upper face, 
complete the following: 


(1) The probability of appearance a number greater than 3 = ..... 
(2) The probability of appearance a number less than 3 = ...... 

(3) The probability of appearance an even number = ...... 

(4) The probability of appearance the number 4 = ...... 

(5) The probability of appearance the number 7 = ...... 

(6) The probability of appearance a number < 6 = ..... 


(7) The probability of appearance a prime number = ..... 


பவா Y OOOO TT 
[1] Complete: 


(1) The probability of occurring the impossible event = ........ and 
the certain event = ............ 


(2) Ifa coin is flipped once, then the probability of appearance of 
head = ......... 
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(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


10 cards numbered from 1 to 10. If a card is drawn randomly, 
then the probability that the card in numbered by an odd number 


A box has 5 white balls, 7 red balls and 3 blue balls. If a ball is 
drawn randomly from the box, then the probability that the ball 
is blue = ............ 


In the experiment of throwing a fair die once and observing the 
upper face, the probability that the appearance number is less 
than 1:........ 


A box contains 48 oranges, 4 of them are bad. If an orange is 
drawn randomly, then the probability that the drawn orange is 
bad = ....... and the probability of the drawn orange is good = ......... 


If the probability of occurring an event is 5, then the 


probability that the event doesn't occur = ......... 
If the probability that a person get infected (in a city whose 
number of inhabitants is 200 000) with a disease is 0.003, then 


the expected number of infected persons with the disease in 
this ர்க... persons. 


eC OO கவ ட 


[2] Choose the correct answer: 


(1) 


(2) 


Which of the following may be a probability of an event? 
(a) -0.25 (b) 87% (c) 1.05 (d) 130% 


A basket contains cards numbered from 1 to 20. If a card drawn 
randomly, what is the probability that the number written on it is 
divisible by 6? 

3 4 5 6 
(a) 20 (b) 20 (c) 20 (d) 20 


OI COCOS — 
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[3] A box contains 10 balls numbered from 1 to 10, Find the prob. 
of: 


(1) Number divisible by 7... 
(2) |பாம்சா 5... 
(3) Number less than 8 € .............. sse 
(4) Odd greater than 3 = sss 
(5) Prime number = ................ cssesecessescsessaeeeee 


(6) Number divisible by 5 = sss 


AS NT GA 


[4] A school has 480 students, and the number of girls is 300, if a 
student is chosen randomly, then find the probability that the 


student is: 


(1) Agirl=................ 
(2) A boy = we 


பவா Y COCOS FEA 
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Lesson (1) 
Deductive Proof 


1. CO In the opposite figure : 
m (Z ABC) = 110° » m (Z CBD) = 35? and 
m (Z ABE) = 140° 
Find : m (Z EBD) 
2. ELI In the opposite figure : 
AC N DE = {B} ,m (4 ABD) = 40° and 
BE bisects 2 CBF 
Find : m (Z ABF) 
^ | Inthe opposite figure : 
EA 11) EB{) ECf| ED = (E) » 
If m (Z BEC) = m (Z AED) 
Find : m (7. BEC) 
Are A > E » and C on the same straight line ? Why ? 
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4. In the opposite figure : 


AB//CD » 

»m(Z EAC) = 130° and 

m (Z EAB) = 90° 

Find : (4) m (Z BAC) C D 
(2)m(ZC) « 140° 540° » 


In the opposite figure : 
AB // CD , AB// EF 5 
»m(Z A) = 60? and m (Z E) = 35? 

Find : m (Z ACE) t == 


6. In the opposite figure : 
ED // CB ; m (Z C) =50° 
»m (Z E) 2 40? 

Prove that: AC L BE 
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7. In the opposite figure : eld 


If XY // MZ 
Find the value of a 


LA In the opposite figure : 
AB//CD m (£A) 2 50* » 

Z. ACE is right and m (Z E) = 40? 
Prove that : AB // EF 


In the opposite figure : 
AD‘ BC={M} > 
MA = MD and MB = MC M 
Prove that : 

(1) AB - CD (2 AB// CD 
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Homework 


10. In the opposite figure : 

m (Z ABC) = 110?^;m (Z CBD) = 35° > 
m (Z ABE) = 140° , 

Find : m (Z EBD) 


11. In the opposite figure : 


ABI) ČD = {o}, 
m (Z AOC) = 50° 5 
OD bisects 2 HOB 
Find : m (Z AOH) 
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12. | t the opposite figure : 
DE / CB » m (Z D) = 50° 
m(Z C) - 35? 
Find : (14) m (Z B) 

(9 m (Z BAC) 


13. | Inthe opposite figure : A B 
m (4 BAC) = 80° ,m (4 DCE) = 120° 

and m (2 ACE) = 140° AAC 

Prove that : AB // CD 120 


14. B 

In the opposite figure : x 
AD N BC = (E) where AE = DE and BE = CE E 
Prove that : AAEC = A DEB 
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tarda: (2) 
he Polygo" 
The simple line : It is the line that does not cut itself. 


The non-simple line : It is the line that cuts itself once or more. 


The closed line : It is the line that ends where it starts at the same point. 
It may be simple or non-simple. 


The open line : It is the line whose starting point is not the end point. 
It may be simple or non-simple. 


Non-simple line 


The polygon 


It is a simple closed line that consists of three line segments » or more. The polygon is 
named according to the number of its sides. 


In the convex polygon : 
If a straight line is drawn to pass through any two consecutive vertices» then the 
remained vertices lie on one side of this straight line as shown in the two figures. 


4 


, 


அஃ - > ச்‌ 


m 


6 A A cal Cal A Cal A A Fe a A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A Fe A A A A A A A A A Fe A A Fe A Fe A A A றற று 


TIE 43 Ek வவ வவ வவ வ வவ வவ யய வ வய யய 


ET eT eT pe pe Fe pe Fe Fe Fe pe pe ge pe pe pe re gre pe Fe Fe Fe pe ge eT pe pe pe pe pe pe pe Fe pe pe eT pen pe Fe pe pe Fe Fe pe Fe ge ge pe pe நந pe pe Fe Fe Fe pe eT A நந pe pe pe Fe Fe Fe Fe Fe Fe pe pe pe றற ற ற ற 


ÊN 


EE ERE E EEEEEEEEkEN Mathematics 15 Prep 2% term வவ வவ வவ வலு 


Notice that : 
Any interior angle of the convex polygon has measure less than 180? 


In the concave polygon : 4 
There are straight lines (one at least) passing ` 
through two consecutive vertices and the 


remained vertices lie on two different sides of 
the straight line as shown in the two opposite 
figures. 4 * 


Notice that : 
There is at least one interior angle of concave polygon of measure more than 180° (reflex angle). 


The polygon is regular if : .........................o 
© @ AL its sides are equal in length. 


LL——————————————————————————M 


As examples for the regular polygons : 


AU O 


Equilateral Square Regular Regular 
triangle pentagon hexagon 


-. The sum of measures of the interior angles of a polygon of n sides equals (n — 2) x 180° 


SO WO ————————— 
: The sum of measures of the exterior angles of a convex polygon of n sides = 360° i 


(taking into account one exterior angle at each vertex) 
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(n — 2) x 180° 
n 


| -. The measure of each interior angle of the regular polygon of n-sides = 
| 


Remark 
The number of sides of the regular polygon in which the measure of one of its interior 
360° 
180° - X 


angles is X° = 


No Of Diagonals = n(n -3) 
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. | No. of its The sum of The mesure of 
: diagonals | measures of its the interior 
பட வபய்‌ interior angles angle 
(n—2)x180 (n=2)x180 


Quadrilateral 


Complete each of the following : 


1. | The regular polygon is the one in which : 
. The sum of measures of the interior angles of the quadrilateral = ---------- ப்‌ 


o 


o 


2 

3. | The sum of measures of the interior angles of the pentagon = ~- 
4. | The sum of measures of the interior angles of the hexagon = ==- 
5 


o 


* | The sum of measures of the interior angles of the heptagon = ---------- 


6. | The measure of the interior angle of the regular pentagon = ---------- 
and the measure of the interior angle of the regular heptagon = ©- 


7. | The sum of measures of the exterior angles of the hexagon equals ---------- 
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8. 


If the perimeter of a regular hexagon is 30 cm. » then its side length = ....-..... cm. 
an the measure of each interior angle in it = ---..-..- 


If the perimeter of a regular polygon = 80 cm. and its side length = 10 cm. » 


o 


then the measure of each interior angle in it = ---------- 


NC FEA 


Choose the correct answer : 


P 


The sum of measures of the interior angles of a polygon of n sides = ---------- 


(a) n x 180? (b) (n — 2) x 180? (c) £n-2) x 180° (d) M- 2 x 180° 


The measure of the interior angle of a regular polygon of n sides equals ---------- 


(a) fa- 21x90" (b) (n2) x 180" (c) {1-2 x 180* (d) 180° x (n- 1) 


The measure of the interior angle of the regular polygon of 10 sides equals ---------- 
(a) 72? (b) 108? (c) 144? (d) 150? 


The measure of the interior angle of a regular polygon of 18 sides equals ---------- 
(a) 130? (b) 140? (c) 150? (d) 160? 


If the measure of an interior angle of a regular polygon is 135? » then the number of 
its sides is -------- 


(a) 6 (b) 4 (c) 7 (d) 8 


The sum of measures of the exterior angles of the triangle equals ---------- 
(a) 90° (b) 180° (c) 360° (d) 720° 


In the quadrilateral ABCD > if m (4 A) =2m(Z B)=m (ZC) = 96° 5 
then m (4 D) = ~ 
(a) 96° (b) 48° (c) 120° (d) 144° 


eI OOOO TT 
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ssay problems: 


1. In the opposite figure : 


AE // BC » m (Z B) = 70? »m(Z C) = 150° and 
m (Z. D) = 80° 
find m (Z. E) 


In the opposite figure : 

FEYZ »m(ZL)=70° , 

m (Z Y) = 90? and m (Z LZF) = 120? o 
Find : m (Z X) r Z Y 


In the opposite figure : 

If AB LBC »m(Z C) - 80? » 
m (Z D) = 110? and 
m(ZA)-2m(Z E) 
Find : m (Z A) 
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4. 


O In the opposite figure : A 
ABCD is a quadrilateral í 

in which : m (Z A) = 90? D< An 
Find : The value of X 


5. In the opposite figure : 

AE() CF ={D} > 

A DEF is an equilateral triangle » 

m (Z A) = 120? and m (Z C) = 105° 
Find : m (Z B) 
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Homework 
eI OOO TS 
LO In the opposite figure : 


ABCDEF is a hexagon. 
m (Z FAB) = m(Z DCB) 


In the opposite figure : 


BDN AF={C},AB//ED, 

m (Z A) = 30° and m (Z ACB) = 58° , 
m (Z CFE) = 125° 

Find : m (Z E) 
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Lesson (3) 
Mis parallelogr<"™ 
na its proper*' 


= Definition : 


Each of the above figures is called a parallelogram for AB // DC and AD // BC 


Notice that : 
A quadrilateral in which only two sides are parallel 15 
called a trapezium » as shown in the opposite figure 
in which : 

XL // YZ 


—— 


sides are parallel. | | sides are equal in angles are equal bisect each other. 


length. in measure. 
Complete each of the following : 
1. In a parallelogram » every two opposite sides are ---------- $e 


2. [Ina parallelogram » every two opposite angles are ---------- 

3. [ma parallelogram » every two consecutive angles are ---------- 

4. Ima parallelogram » the two diagonals -----.---- 

The quadrilateral in which two sides are parallel is called ---------- 


6. |A quadrilateral represents a parallelogram if .......... 
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ABCD டி parallelogram in which m (Z A) = 50°; then m (Z B) = -ee ? 
In the parallelogram XYZL, if m (4 X) = > m (Z Y)» then m(Z Y) = -------- o 


In the opposite figure : 
ABCD is a parallelogram in which AB = 2 cm. » 


D 6cm. A 
AD = 6 cm. and m (Z B) = 105° x 
Complete the following : 108, வ்‌ 
(1) BC = ......... cm. s DC = .......... cm. C B 
(2)m(Z D)=- ? sm(ZA) = ee ° and m (Z C) = +... ௦ 
(3) The perimeter of the parallelogram ABCD = -......... cm. 


Choose the correct answer : 


10. 


11. 


12. 


13. 


ABCD is a parallelogram in which : m (4 A) = 50? » then m (Z C) = -------.. 
(a) 50° (b) 60° (c) 130° (d) 150° 


ABCD is a parallelogram in which : m (Z A) + m (Z C) = 140° 
»thenm(Z B) = ++ 


(a) 70° (b) 40° (௦) 110° (d) 220° 


If the lengths of two consecutive sides of a parallelogram are 3 cm. 


and 5 cm. » then its perimeter equals ---------: cm. 

(a) 12 (b) 14 (c) 16 (d) 18 
If the perimeter of a parallelogram is 25 cm. and if one of its sides 

is of length 7 cm. » then the consecutive side is of length --------- cm. 

(a) 7 (b) 18 (c) 12.5 (d) 5.5 
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ssay problems: 


1. D A 
In the opposite figure : NUS 
ABCD is a parallelogram whose diagonals intersect at M 
If BC = 4 cm. »BM=2 cm. and MC =3 cm. > | 27 MN 
then find the perimeter of A AMD C 4cm. B 


2 In the opposite figure : 

ABCD is a parallelogram such that : 
ACN BD = (M) If CD =2 cm. ; 
MC = 2.5 cm. and MD = 1.8 cm. 
Calculate the perimeter of A AMB « 63 cm.» 


3. | In the opposite figure : E D A 
ABCD is a parallelogram > 
E C AD in which : AD = DE 
Prove that : DC and BE bisect each other. C B 
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4. | In the opposite figure : D A E 
r o 
110 


ABCD is a quadrilateral in which : 1 


AD // BC ‚EEDA »m (4 BAE) = 110° 
and m (Z DCB) = 70° a 
Prove that : ABCD is a parallelogram 


5. | In the opposite figure : 
ABCD is a parallelogram » 
H is the midpoint of AB H 
and O is the midpoint of DC 

Prove that : HBOD is a parallelogram. 


m 
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Homework 


eI (COCOS FEA 
6. | In theopposite figure : 
ABCD is a parallelogram in which : 
AB = 8 cm. » BC = 6 cm. and m (Z B) = 120? 
Find : (9 The length of each of CD and DA 
BT measure of each of Z D» Z Aard Z C 
The perimeter of ABCD 


y 


wa 
oo 
Ir] 

8 
» 


XYZL is a parallelogram in which : 

m(Z Y)= 118° ,m(Z XZY) = 27° 

Find : z 

G) m (4 YXZ) (2) m (Z LZX) 

(3) m (Z LXZ) (4) m (Z L) « 35? 435? 927° > 118? » 
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D 


> 


8. | In the opposite figure : O H 
Each of ABCD 

and HBCO is a parallelogram 
Prove that : AD - HO 


9. | In the opposite figure : D AE 
EEDA ;m (Z EAB) = 120° 120 
m (4 C)=60° ,DA // CB / 

Prove that : ABCD is a parallelogram. 


10. | In the opposite figure : D A 
ABCD is a parallelogram in which 
AB = 5 cm. BC = 8 cm. » m (7 B) = 135? 
Find : 

G)m (ZC) 
(2) The perimeter of parallelogram ABCD 


a 
J 
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- Lesson (4) 
he special cases 
7f the parallelog"^ 


Notice that : 
To prove that the quadrilateral is a rectangle , a rhombus or a square , we must first prove 


that it is a parallelogram , as we see in the previous lesson , then : 


The parallelogram is 


if: 


One of its angles is Two adjacent sides are One of its angles is right and two 
a right angle equal in length. adjacent sides are equal in length. 
or or or 
Its two diagonals are Its two diagonals are One of its angles is right and its 
equal in length. perpendicular, two diagonals are perpendicular. 
or 
Its two diagonals are perpendicu- 
lar and equal in length. 
or 
Two adjacent sides are equal in 
length and its two diagonals are 


equal in length. 


Complete each of the following : 


l. |A parallelogram whose two diagonals are perpendicular is called ---------- 
2. | The parallelogram whose two diagonals are -..-...... is called a rectangle. 


3. | The parallelogram whose two diagonals are equal in length and perpendicular is 
called .......... 


4. | The quadrilateral whose sides are equal in length is called -----.--- 
5. | The quadrilateral whose diagonals bisect each other is called .......... 


6. | The rectangle is a ----.-.... with a right angle. 
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13. 


14. 


15. 


16. 


17, 


The rhombus is a ------..-- in which its diagonals are perpendicular. 


The square is a --------- with a right angle. 


The rhombus whose two diagonals are equal in length is called 
The rectangle in which its two diagonals are perpendicular is called 


The rectangle in which its two adjacent sides have the same length is called 


If XY // ZL, XY = ZL, then the quadrilateral XYZL is called 


If ABCD is a rhombus; then ---.------ Lo 
The perimeter of the square = ---------: , 
The perimeter of the rectangle = ---------- and 


The perimeter of the rhombus = --........ 


The rhombus whose perimeter is 42 cm.» its side length = ---------- cm. 


In the opposite figure : 
ABCD is a rectangle in which : 
AC = 6 cm.  CDz2 cm. 

and ACN BD = [M] 


Complete : (1) AB = --------.- cm. 
(2) DM = e... cm 
(3) The perimeter of A ABM = -......... cm. 


In the opposite figure : 

ABCD is a square in which AD = 4 cm. » 
O C BC such that: m (Z OAC) = 25? 
and H C BC 

Complete the following : 


(1) The perimeter of the square = ----...... em. 
(2) m (Z ACH) =... i 
(3) m (4 AOC) = ev 


5) 


m 
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Choose the correct answer : 


1. 


The two diagonals of a rectangle ---------- 
(a) are perpendicular. (b) are equal in length. 


(c) are perpendicular and equal in length. (d) bisect its interior angle 


The two diagonals of a rhombus are -------.-- 

(a) perpendicular and are not equal. 

(b) equal in length and are not perpendicular. 

(c) perpendicular and equal in length. 

(d) not equal in length and are not perpendicular. 


The two diagonals of the square » are --..-..... 
(a) just perpendicular. 

(b) just equal in length. 

(c) perpendicular and equal in length. 


(d) not equal in length and are not perpendicular. 


If two adjacent sides are equal in length in a parallelogram, then the figure is a 


(a) square. (b) rhombus. (c) rectangle. (d) trapezium. 
If : ABCD is a rectangle in which AC = 5 cm.» then : BD = -......... cm. 
(a) 2.5 (b) 5 (c) 10 (d) 20 


If : ABCD is a square» then : m (4 CAB) = ----..-.- 
(a) 90° (b) 45° (c) 60° (d) 30° 


If : ABCD is a parallelogram in which m (Z A) = m (Z B)» then : ABCD is a 


S. 


(a) rectangle. (b) rhombus. (c) square. (d) trapezium. 


If : ABCD is a rhombus in which m (4 ACB) = 32°, then: m (4 D) = ~- 
(a) 32? (b) 64? (c) 116? (d) 26? 


m 
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ssay problems: 


1. 


£1) In the opposite figure : 
ABCD is a rhombus, 


BD isa diagonal in it » 
m (Z ABD) = 62° 
Find with proof : m (4 A) 


CO In the opposite figure : 
ABCD is a square» EC BC , AC // DE 


(4) Prove that : ACED is a parallelogram. 


@ Find : m (Z ACE) 
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Lesson (5) 
The Triang!? 


Theorem (1) : 


The sum of the measures of the interior angles of a triangle is 180? 


The measure of the exterior angle of a triangle : 
The measure of the exterior angle of a triangle is equal to the sum of the measures of its 
non adjacent interior angles. 


Notice that : 
The measure of the exterior angle of a triangle is greater than the measure of any interior 


angle of the triangle except its adjacent angle. 


Remark (1) 


If two angles of one triangle equal two angles of another triangle in measure » then the 
third angle of the first triangle is equal in measure to the third angle of the other triangle. 


Remark (2) 


* If the sum of measures of two angles in a triangle equals 90° » then the third angle 
is right. 


* If the sum of measures of two angles in a triangle is less than 90° » then the third angle 


is obtuse. 
* If the sum of measures of two angles in a triangle is more than 90° ; then the third 
angle is acute. 


Remark (3) 


If the measure of an angle in a triangle equals the sum of measures of the other two 
angles » then the triangle is right-angled. 


Complete each of the following : 


1. ௦ 


The sum of measures of the inteior angles of a triangle = ---------- 


2. The measure of the exterior angle of a triangle is equal to the sum of -..-.....: 
3. | If the measure of an angle in a triangle equals the sum of measures of the other two 
angles in the triangle » then the triangle is ---------- 


4. In A ABC : If m (Z A) +m (Z C) = m(Z B) > then m(Z B) = ---.----- j 


ஈறு A AA AAAA AAAA AA AA A AAAA AA AA AA AA AA AA AAAA AAAA A AA AAAA AA AA AA AAA AA AA A 
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5. | If the measure of an angle in a triangle is greater than the sum of measures of the 
other two angles » then the triangle is ---------- 
6. | In AABC: If m(Z B)»m(Z A) & m(Z C) > then 4 Bis -----.... 


o 
^ It is possible to find a triangle each of its interior angles is of measure ---------- 


Choose the correct answer : 


l. |The triangle contains two ----.....: angles at least. 


(a) acute (b) obtuse (c) right (d) reflex 

2. | The sum of measures of the interior angles of a triangle equals the measure of ---------- 
angle. 

(a) a right (b) a straight (c) an acute (d) a reflex 

In A XYZ»if: m (4 X) = 50? »m(Z Y) = 100°, then: m(Z Z) = -=-= 

(a) 30? (b) 50? (c) 80? (d) 100° 

4. | In AABC»if: m(Z A) à m(Z B) 2 110°, then: m(Z C) = +... 

(a) 110° (b) 90? (c) 70? (d) 55? 

5. | If the measures of two angles in a triangle are 35° and 45° ; then the triangle is --------- 


(a) acute-angled (b) right-angled (c) obtuse-angled (d) equilateral 


6. | The measure of the exterior angle of the equilateral triangle at any one of its vertices 


equals .......... 
(a) 60? (b) 120? (c) 150? - (d) 30° 
7. |in the opposite figure : 
A ee 
(a) 60 — 40 (b) 60 x 40 
(c) 60 + 40 (d) (60 + 40) 
8. 


ABC is a triangle» m (Z A) z2X^»m (4 C) = X° and m(Z B) 23 X^ ;thenZ Bis ---------. 
(a) acute. (b) right. (c) obtuse. (d) straight. 
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ssay problems: 


1. In each of the a figures » find the measure of the angle marked by (2) : 


ie (3) a fig. (4) 


C fig. (13) ED fig. (14) figs) |  fig.(19 
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^ In the opposite figure : 

ABC is a triangle in which :m (Z B)=58" > 
E C AB such that CE bisects Z ACB > 
DEBA and m (Z CAD) = 112° 


Find : m (Z AEC) 


In the opposite figure : 
DE // BC >m (4 D) = 100° , 
m (Z C) = 30° and 

AEDB 

Find : m (Z BAC) 


m 
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4. 


In the opposite figure : D E 

த்‌ a R_F o 

DE // FR // BC,» ius 120 
A 


m (Z CDE) = 120° and m (Z RFB) = 135° 
Calculate the measures of the angles of A ABC 


5. |Inthe opposite figure : 
ABC is a triangle in which : m (Z A) = 80? and 


m (Z B) = 60° 
DE // BC where : DC AB and EC AC 
Find : m (Z AED) and m (Z DEC) : 


m 
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6. 


» 


In the opposite figure : 
AC BD = {M} and 
m(ZA)=m(ZD) M 

Prove that: m (Z B) 2 m (4 C) C B 


In the opposite figure : 

XYZ is a triangle in which m (Z Z) = 52? » 
LEXY and M € XZ such that : 

m (Z Y) 2 m (4 XML) 

Find : m (Z XLM) 


m 
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8. E O 


In the opposite figure : 
EO // CD » m (4 E) = 50° 
m (2 C) = 30° , 

Find the measures of 
angles of A ABC » m (Z ABD) c B D 


Homework 
eC Ow Ts 
I in the opposite figure : E E 
EF // CD » m (Z E) = 50° and 
m (Z C) = 30° 
Find the measures of the angles č b D 
of A ABC and m (2 ABD) «m (Z ABC) = 50? »m(Z BAC) = 100° »m (Z ABD) = 130° » 


m 
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2. | In the opposite figure : A,B 
AB//DC//EF » m (Z E) = 110° and 
m (Z D) = 1205 " J ii 
Find : m (Z EGD) C D E F 
3. 


In the opposite figure : 

ABC is a triangle in which m (Z A) = 64? » 
m (4 B)2 52? > 

m (Z DEC) = 116° , E E AC and DC AB 
Prove that : DE // BC 


m 
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4. | in the opposite figure : A 


The points F »C » E and B are collinear 5 
m (Z B) =m (4 DEC) = 90° and AC // DF 
Prove that : m (Z A)=m(ZD) 


B E C F 
5. In the opposite figure : A 
m(ZA)=m(Z B)=25° n 
Find : m (Z ACD) | ? x 
b C B 


6. | In the opposite figure : 

DE // YZ »m (4 ZDE) = 50° 

əm (4 YXZ) = 105° 

Find : m (Z Z) »m (Z Y) »m(Z YXD) 


m 
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Lesson (6) 
Follow The triangle 


Theorem (2) : 


The ray drawn from the midpoint of a side of a triangle parallel to another side bisects 
the third side. 


Corollary 


The line segment joining the midpoints of two sides of a triangle is parallel to the third side. 


Theorem (3) : 


The length of the line segment joining the midpoints of two sides of a triangle is equal to 
half the length of the third side. 


Complete each of the following : 


1. | The ray drawn from the midpoint of a side of a triangle parallel to another side 


2. | The line segment joining the midpoints of two sides of a triangle is == the third 
side. 


3. | The length of the line segment joining the midpoints of two sides of a triangle 


equals — 
4. A 
In the opposite figure : 
If D is the midpoint of AB , DE // BC B D 
» then ததை is the midpoint of -......... 
C : B 
5. ~ A P 
In the opposite figure : : 
E 


If D and E are the midpoints of AB and AC respectively 


> 
> 
[e] 
5 
E 
a 
w 


m 
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6. 


10. 


11. 


In the opposite figure : 
** D and E are the midpoints of AB and AC respectively 
» BC = 6 cm. 


In the opposite figure : 

If: m (Z B) = 90° 5 D and E are the 
midpoints of AB and AC respectively 
s then : m (Z ADE) = ---....... ° 


In the opposite figure : 

If : D and E are the midpoints of AB and AC respectively 
» and the perimeter of the triangle ABC - 24 cm. 

s then the perimeter of the triangle ADE = -.--..-.-- cm. 


In the opposite figure : 


'- D and E are the midpoints of AB and AC respectively 
» AD=3 cm.» AE = 2 cm. and DE = 4 cm. 
*. The perimeter of the figure DBCE = -----...- cm. 


In the opposite figure : 

If the perimeter of the square ABCD = 20 cm. 

, MF // CB where F C AB 

s then: AF = e cm. 

In the opposite figure : 

*' The perimeter of the rhombus ABCD = 24 cm.» 
E is the midpoint of AB 

n ME = ee cm. 


m 


6 Cal Cal Cal Cal A Fe Fe A Fe A A A A A A A A A A A a A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A pe fe A Fe A A A A Fe A A A றற று 


TTT 7) Ek வவ வவ வவ வ வவ வவ யய வ யய யய 


aaa pe pe Fe pen pe Fe 8 pe pe pe Fe re pe Fe Fe Fei pe ge A pe pe pe gre gre pe Fe pe pe pe ge A pe pe pe pe pe Fe pe. Fe pe ge pe pen நந pe pe Fe Fe aa நந pe pe Fe aa Fe pe pe நற ற றற ற ந 


ÊN 


Doa Mathematics 15 Prep 2% term வவ வவ வவ வலு 


m In the opposite figure : R ? 


-- ABCD is a squares X and Y are the midpoints d 
of AM and AB respectively and AC = 12 cm. a 
KY = cm.» m (2 AYX) Leu. E 

Choose the correct answer : 


1. In the opposite figure : 

If D » E are the midpoints if AB » AC respectively 
and the perimeter if A AED = 24 cm. then 

the perimeter if A ABC = --........ c b 
(a) 12 (b) 18 (c) 48 (d) 24 


ssay problems: 


1. In the opposite figure : go 
AE = EB » EX // BC , XY // CD a X 
and AD = 6cm. 

Find the length of: AY «3cm.» 


QO 
w 
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2. CO In the opposite figure : 


AB = 5 cm.» BC = 8 cm.» 

AC z 7 cm.» D » E and F are the midpoints of 
AB , BC and CA respectively. 

Calculate the perimeter of : A DEF 


3. CA In the opposite figure : Y A 
ABC is a triangle in which D ; E and F are the $ 
midpoints of AB , BC and CA respectively » b 
BC = 12 cm.» AC = 10 cm. é : Y 
Find the perimeter of the figure DECF -— — — cm. ——— — 
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4. LY In the opposite figure : 


AD//BC ; AD- 4 BC 

H is the midpoint of BD; O 
O is the midpoint of CD 

Prove that : AHOD is a parallelogram. 


5. CO In the opposite figure : 

ABCD is a quadrilateral in which X » Y » Z and L 

are the midpoints of AB , BC, CD and DA respectively; 
Prove that : XYZL is a parallelogram. 


m 
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6. D A 
In the opposite figure : 
ABCD is a parallelogram » M is the B 
intersection of its diagonals C B 
Draw ME // CB 
is AE = EB ? giving reason. 
Homework 
1 . H 
In the opposite figure : 
ABCD is a trapezium » AD // BC ; X is the midpoint of AB D, A 
If AD // XY where Y EDC 5 YZ // DH | E X 
Prove that : CZ = ZH 
C B 
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2. | In the opposite figure : X 


XYZ is a triangle in which : 

H » O and G are the midpoints of XY » YZ ó 
and ZX respectively. 

If the perimeter of A HOG is 18 cm. » 

then find the perimeter of : A XYZ 


3. In the opposite figure : D A 


ABCD is a trapezium in which AD // BC | Et 
and AD = i BC and AC N DB- [M] AMA, 
Let H and O are the midpoints of MB and MC respectively. DE I TA 


Prove that : AHOD is a parallelogram. 
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4. In the opposite figure : A 
A ABC in which : AB = 12 cm. » | ட 
BC = 10 cm. AC = 8 cm. Se D? 
Find the perimeter of : À ADE | | CN 
| C 10cm — B 
S 


In the opposite figure : D க்‌ 
ABCD is parallelogram its diagonals 
are intersect at M » MO // AB 
‚MON BC = (0) 
Prove that : BO = OC c ௦ B 


= 


m 
m 
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Lesson (7) 
PYthagoras' theore™ 


Pythagoras’ theorem : 


The sum of areas of the squares on the sides of the right angle 
of a right-angled triangle is the same as the area of the square 
on the hypotenuse. 


We can also write the previous theorem as follows : ..................................... 
| In a right-angled triangle: the square of the length of the hypotenuse 
is equal to the sum of the squares of the lengths of the other two sides. 
‘ie. 

| If ABC is a right-angled triangle at A then : | 
| (BO)? - (ABY + (AC? B A 
| * From the previous relation, we can deduce the following two relations : 


| (AB)? = (BC? — (AC)? 


IIA II III III d 


(AC)? = (BC) - (ABY 
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In each of the following figures » find the length of the unknown side : 
C 


Fig. (4) Fig. (5) Fig. (6) 


Complete each of the following : 


l. | Inthe right-angled triangle » the area of the square on the hypotenuse equals ---------- 


2. If XYZ is a right-angled triangle at X » XY = 12 cm. and XZ = 9 cm.» 
then YZ = -e cm. 


3. | IfABCisa right-angled triangle at B » AB = 20 cm. and AC = 25 cm. » 
then BC = .......... cm. 


= 
> 


In the opposite figure : 

If m (Z ABC) = 90° | C 
» AB = 5 cm. 

and AC = 13 cm. 

» then the area of 

the square BEDC = -......... cm? 


e 
d 
tg 5cm. 
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5, 


10. 


‘If A ABD is right-angled at A 


A rectangle is of length 8 cm. and width 6 cm. » then the length of its diagonal 


If the area of a rectangle equals 60 cm? and its width is 5 cm. » then the length of 
its diagonal = -......... cm. 


its diagonal ció cm. 
If A ABC is right-angled at B >» 
then the side length of the shaded 


square = CM. 


and A BCD is right-angled at B » 


then the area of the shaded 


square = ......... cm? 


If each of the triangles ABC » ACD and DCE x à 
are right-angled at B » A and D respectively» 
AB = BC = AD = DE = 1 cm. 

» then the area of the shaded 


square தட்ட.” cm? 


If the lengths of the two diagonals of a rhombus are 6 cm. and 8 cm. » then its 
side length tiens 


Choose the correct answer : 


1. 


In the opposite figure : 

Which of the following relations is true ? 
(a) x= 4? + 3? (b x?=4?- 37 
()x?+9=16 (d) x? 225 


e 


If ABCD is a square » then (AC)? = ......... 
(a) AB (b) (AB)? ()2(AB)  (d)4(ABY 
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ssay problems: 


1. In the opposite figure : 


AD | BC »>BD=9cm. , 

DC = 16 cm. and AC = 20 cm. T 
Find : ட்‌ 
(1) AD (2) AB 

(3) The area of AABC « 12 cm. » 15 em. > 150 cm?» 


LO] In the opposite figure : 
XYZL is a quadrilateral in which : ® 

m (Z XYZ) = m (Z XLZ) = 90° , i 
XY =7 cm. » YZ = 24 cm. and XL= 15 cm. Z 24cm. இ 
Find the length of each of : XZ and ZL « 25 cm. » 20 cm.» 
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3. | Im the opposite figure : x 


A ABD is a right-angled triangle at B 
»AB=8cm. AD = 17 cm. 

and C € BD such that AC = lOcm. - டட d 
Find the length of each of : CB » BD and CD 


4. In the opposite figure : A 16௯ ற 
ABCD is a trapezium in which AD // BC த்‌ 
m (Z A) 290* , AB = 12cm. » BC 225 cm. » AD = 16 cm. ~ 
Find the length of : DC B 25cm. c 


m 
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Homework 


! LL] In the opposite figure : 

ABC is a triangle and AD LBC 

If AD = 24 cm. $ 
» AB = 26 cm. 

and AC = 30 cm. C b B 
find BC and calculate the area of A ABC « 28 cm. » 336 cm?» 


«od 


2. In the opposite figure : D 
m (Z B) =m (Z ACD) = 90? 

» AB = 9 cm. BC = 12 cm. 

and DC = 20 cm. 

Find : 
(1) The length of AC ($) The length of AD 
(3) The perimeter of the figure ABCD (49 The area of the figure ABCD 


9cm. 


m 


6 CA A Cal A A Cal Fe A A a A A A A A e A A A A A A A A A A A A A A Fe A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A aa A Fe A A A ற ற று 


TIE g2 Ek வவ வவ வவ வ வவ வவ யய வ வய யய 


ET eT Al cal pe A A Fe A aa Al ge A pe pe Ca gre pe Fe aa a al A pe re pe pe pe Ca a aca a A a pe Fe pe pe Fe Fe aa A A pe Fe re gre pe Fe Fe Fe pe நந நந Fe Fe Fe Fe Fe pe pe pe றற ற ற ந 


ÊN 


Doa Mathematics 15 Prep 2% term | loo ii i i i i lc வவ வவ வயு 


3. 


| In the opposite figure : A 
ABC is a triangle in which 

m(Z B)=90° , g 
DCAB » where AD = 11 cm. ட 
» if BC = 12 cm. D 
and DC = 13 cm. 

Find the length of : BD and AC [e 12cm. B 
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Lesson (8) 
“eometric Transformations 


@B Reflect its position. E பாஷ்‌ - 
Reflection 

Move it straight a certain distance. 
Translation 


இ Rotate it with a certain angle. FLL) «4 E ws» [T] Y 


Rotation Rotation 
anticlockwise clockwise 


By noticing the change that occurs to every letter compared with the figure preceding 
it » write down each figure the suitable word (reflection » translation » rotation) : 


B =» Bu» B= B Fo LL o D 1 


peruasmesuanasmenasaanacaoanassanaaaceaecceceervece Es 


தகதக த தகக தகதக குத்த தக்கது தத்த தத்த தத ததத தக கதத தக ததக தக கக்க ககக க fF 7 5 5 777 ய 


4rversrurmoerersarsaerenuvucusenansaenenasaecnsaseecnons 200 0C 00 rr Tere re டக்கரு 


Draw the image of each of the following figures according to the 
illustrated geometric transformation » then describe its type : 


EB x > y ——(x-4>y+1) [2 x.y —+CX>-y) 


Ei Al A Cal Cal Fe Calg A A A Fe cal A A A A A e A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A ca A A A A re A A a A Fer றற றற று 


ET eT Al pe pen Fe pen Fe Cala pe Al a pe pe pe gre gre pe Fe aa pe Al A pe a pe pe pe Ca pe Fe A A eT pen pe Fe pe pe a Fe aa aa pe pe Fe Fe pe pe Fe Fe Fe a A A pe Fen pe pe a Fe Fe Fe Fe a Fe pe pe a Fe Fe a Fen Fen 


வவ வவ வய வவவவ வய ELL 


EE ERE E EE EEEEEEENM Mathematics 15 Prep 2% term loo i i i i lc lc c ec c ec e ec e 


Homework 


Draw the image of each figure according to the shown transformation » then 
describe each type : 


ஓ LL] (X » y) — 2-3) 
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Lesson (9) 
Reflectio” 


Reflection in a straight line: 


Reflection in the straight line L maps each point A to the point A 


in the same plane such that : 


[4] If AL ; then the straight line L is the perpendicular 
bisector to the line segment AA 


If B CL , then B is reflected onto itself 


i.e. B coincides B 


Notice that : 
@B AD = AD , DC = DC .CB- CB and AB is a common side. 
i.e. Reflection in a straight line reserves the lengths of the line segments. 
m (Z BAD) = m (Z BAD) » m (Z ABC) = m (Z ABC) 
»m (Z C) 2 m (Z C) and m(Z D) 2 m(Z D) 
i.e. Reflection in a straight line reserves the measures of angles. 
From the rectangle ABCD : AD // BC ; from the rectangle ABCD : AD // BC 
-. The images of the two parallel line segments are also two parallel line segments. 
i.e. Reflection in a straight line reserves parallelism. 


a The reading of the rectangle ABCD is in the clockwise direction while the reading 
of the rectangle ABCD is in anticlockwise direction. 
i.e. Reflection in a straight line doesn't reserve the orientation of the vertices of 
the figure. 


If a point lies on DC and we find its image by reflection in AB » we find its image 
lie on DC 
i.e. Reflection in a straight line reserves the betweenness. 


by reflection in 
the y-axis 


by reflection in 


A C X»y) 


A (X sy) A (X s-y) A(X sy) 
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Reflection in a Point: 


Reflection in a point M maps each point A in the plane to the 
point A in the same plane where M is the midpoint of the line 
segment AA » the point M is called the centre of reflection 
and the image of M by reflection in M is itself. 


The image of a line segment by reflection in a point is a line segment parallel to 
the original one and its length equals the length of the original line segment. 


Notice that : 


E AB =AB ;BC = BC , CD = CD and DA = DA 


i.e. Reflection in a point reserves the lengths of the line segments. 


Em (ZA) =m(ZA) > m(ZB)=m(ZB)> 
m (Z BCD) = m (Z BCD) and m(Z D) =m (Z D) 


t.e. Reflection in a point reserves the measures of angles. 


From the parallelogram ABCD : AB // DC , 
From the parallelogram ABCD : AB // DC 
*. The images of the two parallel line segments are also two parallel line segments. 
i.e. Reflection in a point reserves parallelism. 


The reading of the parallelogram ABCD is in the clockwise direction and the reading 


of the parallelogram ABCD is in the clockwise direction also. 
i.e. Reflection in a point reserves the orientation of vertices of the figure. 
Putting a point belongs to AB > we find its image by reflection in C belongs to AB 


i.e. Reflection in a point reserves the betweenness. 


by reflection in 
4 EX>-y) 


The image of the point (X » y) 


the origin point 


ஈறு றற றற றற றற 
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Complete each of the following : 


1. The number of axes of symmetry of : 


(a) The equilateral triangle is ---------- (b) The isosceles triangle is ---------- 

(c) The scalene triangle is ----.----- (d) The parallelogram is --------- 

(e) The rectangle is =- (f) The rhombus is ---------- 

(ஐ) The square is ---------- (h) The trapezium which is not isosceles is ---------- 
(i) The isosceles trapezium --------- (j) The circle --...-..-- 


2. The reflection in a plane reserves : 


3. | If the reflection in a straight line transforms the figure to itself then this straight line 
is called ---------- 


4. | The image of the point (1 » 3) by reflection in the X-axis is ---------- 


5. The image of the point (— 2 » 5) by reflection in the y-axis ---------- 

6 The image of the point (2 » — 3) by reflection in the »--.------ is (2 » 3) 
7. |The image of the point (— 1 » — 4) by reflection in the --.-...... is (1 »— 4) 
8 The image of the point (0 » 3) by reflection in the ---------- is itself. 

9 The image of the point (— 5 » 0) by reflection in the ---.--..- is itself. 


10. | The image of the point (2 » 1) by reflection in the X-axis followed by reflection 
in the y-axis 1G ereire 


11. | The image of the point (2 »— 3) by reflection in the y-axis followed by reflection in 


the X-axis is "— 
12. | the image of the point (5 » 3) by translation : (X » y) (X435 y — 1s te 
13. | C3 52) is the image of the point (3 » 2) by reflection in ~-=- axis. 


14. | The image of the point (4 » 6) by geometric transformation (X » y) —— (- X »y - 7) 


E Al pe pe pen Fe pen Fe Fe Fe Fe Fe ge pe pe pe re gre pe Fe Fe Fe pe ge eT pe pe pe gre re pe pe pe pe pe eT A pe pe pe pe pe Fe Fe. Fe pe ge e pen Fe Fe pe pe Fe Fe Fe Fe ge ge pe pe pe re pe pe Fe Fe Fe Fe pe pe Fe Fe Fe றற ற ந 
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Choose the correct answer : 


1. If AB is the image of AB by reflection in M ; then AB uos AB 
(a) > (b) < (c) = (d) + 
இ Ea IA TE 
In the opposite figure : 
The image of AB ணி. 
by reflection in the point M 15... B 
(a) AM . (D AB (c) BA |. (d) BM 
3. |. பூ ள்‌ A 
) In the opposite figure : 
ABCD is a square whose diagonals 
intersect at M The image of AABM 
by reflection in Mis A -------.-- 
(a) ADM | (b) BCM 
(c) DCM (d) CDM 


C B 


4. If A is the image of A by reflection in M and if MA = 5 cm. s then AA mis: 


(a) 5 cm. (b) 7 cm. (c) 10 cm. (d) 15 cm. 
5. | The image of the point (— 3 » 2) by reflection in the origin point is ------.--. 

(a) (3 52) (b) (- 3 5-2) (c) G »-2) (d) (- 3 »2) 

(a) (5 »- 2) (b) ES >-2) (c) (- 5 >2) (d) (5 »2) 


7. | The point whose image by reflection in the origin point is itself is ---------- 

(a) (0 » 1) (b) (1 »0) (c) (0 » 0) (d) (- 150) 
8. | The image of the point (3 » — 2) by reflection in the origin point followed by 
reflection in X-axis is =- 

(a) (3 »~ 2) (b) (3 >-2) (c) (- 3 »2) (d) (3 »2) 
9. | The image of the point (2 »— 5) by reflection in X-axis is --------- 

(a) (2 5-5) (b) (2 95) (c) C2 >-5) (d) (5 >2) 


10. |, The image of the point (3 » — 5) by reflection in y-axis is =-=- 
(a) (3 » 5) (b) E3 5-5) (o) E3 >5) (d)ES»3) 
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ssay problems: 


» In the opposite figure : 
If the straight line L 
is the axis of symmetry 
of the figure ABCDE ; 
calculate : m (Z BCD) 
« 60? » 
2. 


Draw AB where A (4 » 3) and B (1 » — 2) > then draw its image by reflection in : 
(1) The X-axis (2) The y-axis 


m 
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3. 


[A Find the image of A ABC where A (-6 5— 1) »B (—2 5-1) andC (-5»-6).- 
by reflection in the X-axis 


CO In Xy - coordinate plane » draw A ABC; where : A (-2 » 4) »B (5 >0) and 
C ப்‌ »— id » then find the reflected image of A ABC in the origin point. 
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Homework 


A அ ளா Le Oo FEF 


1 
Draw the image of the square ABCD where A (2 » 3) and B (2 »- 1) by reflection 
in the y-axis. What do you notice ? 


LL] ABCD is a rectangle where A (2 » 5) » B (6 » 5) » C (6 » 8) and D (2 > 8) » then find 
the image of the rectangle ABCD by reflection in the origin point. 


m 
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Lesson (10) 
Vranslatio” 


Translation is a geometrical transformation which maps each point A in the plane to 
another point Á in the same plane with a constant distance in a certain direction. 
Notice that : 


ED AB -AB.AB-Dc 
1.e. Translation reserves the lengths of the line segments. 
B m(Z A )=m(Z BAD >m(ZB )=m(Z CBA) 
1.€. Translation reserves the measures of angles. 
From the square ABCD : AB // DC , from the square ABBA: AB// AB 


.. The images of the two parallel line segments are also two parallel line segment. 


i.e. Translation reserves the parallelism. 


The reading of the square ABCD is in the clockwise direction and the reading of 
the square ABBA is in the clockwise direction also. 


i.e. Translation reserves the orientation of vertices of the figure. 


If you take a point lies on AB and find its image by the previous translation » you 
will find its image lies on AB 


1.€. Translation reserves the betweenness. 


Translation in the orthogonal Cartesian coordinates plane transforms each point by 
a displacement a in the direction of the X-axis followed by a displacement b in the 
direction of the y-axis 

i.e. The image of the point A (X » y) ——» the point A (X+asy+b) 


Complete each of the following : 


a Al Al Cal pe Fe pen Fe Fe Fe pe Al ge pe pe Fe re gre pe Fe Fe Fe pe ge eT pe pe pe gre gre pe pe pe pe pe நந pe pe pre Fe pe. Fe pe ge pe pen pe Fe pe pe Fe Fe Fe Fe pe நந pe pe Fe Fe Fe Fe pe pe நற றற றற ந 
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3. | The image of the point (— 5 » 4) by translation (X » y) ——» (X+ 4 3 y -5) 18 eee 
4. |The image of the point (— 2 » — 5) by translation (X » y) ——» (X-2 > y) 1S =- 
The image of the point (3 » — 2) by translation (X » y) ——» (X sy + 3) is -= 


On a square lattice » draw A ABC 

where A (—3 32) 5B (C131) 3C (250) 

s then find its image by translation : 

(x »y)—-(X425y-*l) 

Án NUR. ) x 


Ts LL] In the opposite figure : 


The triangles ADF » BDE » DEF and EFC are congruent. 
Complete : 
(1) The image of A ADF by a translation of magnitude of AD D F 


in the direction of AD is ----...... 
(2) A FEC is the image of A DBE by a translation 


of magnitude -......... in the direction of ---......- 


8. In the opposite figure : 
ABCDEF is a regular hexagon. Complete the following : 
(1) The image of the point D by translation DM 

in the direction of DM is --....... 
(2) The image of AF by translation ED in the direction of ED is --------- + 
(3) The image of A MCD by translation EF in the direction of EF is... 
(4) The translation which makes A DME the image of A MAF is ------.--- 


Choose the correct answer : 


1. 


The image of the point (— 1 » 2) by translation of magnitude of 3 units in the 
positive direction of the X-axis is ---------- 


(a) El »5) (b) (2 »2) (c) (- 2 »2) (d) (- 1 53) 


nEREEBERERERRERBERERREREREERREREREREREREERRBRERBRRERBRERBREREREEBRERREREEREEBRERREEEEEEREEREEF 
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2. 


The image of the point (- 3 » 4) by translation of magnitude of 4 units in the 
negative direction of the y-axis is ---------- 


(a) (- 3 >0) (b) E? $4) (c) (- 3 » 8) (d) (- 154) 


If A (3 »— 3) is the image of A by translation (X » y) ——» (X-1sy-4) > 
then the point A is ---------- 


(a) (2 »— 7) (b) (4 » 1) (c) (-4 »- 1) (d) (2 » 1) 


The image of the point (— 1 » 4) by the translation (3 » — 2) followed by reflection in 
the X-axis is «+++. 


(a) (252) (b) (- 2 »2) (c) (- 2 »- 2) (d) (2 »-2) 
If the point (a » — 1) is the image of (2 » 4) by the translation 

(X » y) —=(X+ 1 > y—b) > then (a >b) is --------- 

(a) (3 »3) (b) (1 » 3) (c) (3 $5) (d) (1 »—5) 


ssay problems: 


1. 


Find the image of each of the following figures by the translation shown under 
each figure : 


ஓபி 


m 
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2. 


Using the geometric instruments » draw the square ABCD whose side length is 4 cm. 5 


then draw its image by translation of magnitude of 4 cm. in the direction of AB 


Using the lattice » find the image of each of the following points by the translation 


of LM in the direction of LM where : L (1 » 3) and M (4 > 5) 
(0B (-2 53) (2)C (5 54 


m 
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4. ] If the image of the point A (1 » 1) by translation in the plane is A (2 »2) » find the 
images of the points O (0 »0) » B (- 1 »3) and C (3 ; 5) by the same translation. 


Homework 


ட அ Y COCOS EA 


LL Draw a line segment AB where AB = 5 cm. » then draw the image of AB 
by a translation of magnitude of 8 cm. in the direction of AB 
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3. Draw the square ABCD where 


A(4 »—2) »>B (4 »—5) »C(1 5-5) 
and D (1 »—2) » then find its image 
by translation CA in the direction 
of CA 


es 


m 
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Lesson (11) 
Rotation 


If M is a fixed point in the plane, then the rotation around M with an angle of measure 0 
is a geometric transformation transforming each point A in the plane to another point A 
in the same plane such that m (2 AMA) 20  MA- MA 


It is denoted by R (M » 8) where : 
* M is the centre of rotation. 


e @ is the measure of the angle of rotation. 


According to this concept » the rotation is determined completely if 
we know the following elements : 


n The centre of rotation. 
The measure of the angle of rotation (0) 
The direction of rotation. 


Remark 


The measure of rotation angle is positive 


if the rotation is anticlockwise and it is negative 


if the rotation 15 clockwise. 


Rotation in the plane reserves the lengths of the line segments. 


Rotation in the plane reserves the measures of angles. 


Rotation in the plane reserves the orientation of vertices of the figure. 


Rotation in the plane reserves parallelism. 


Rotation in the plane reserves the betweenness. 


Rotation in the plane reserves the collinearity. 


by rotation 

R (O 590°) 
by rotation 

— 


R (O >- 90°) 


The image of the point (X » y) the point (- y » X) 


The image of the point (X » y) the point (y » — X) 


m 
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E E 
li s 
li s 
E Rotation about the origin point with an angle of measure 270? E 
Bl : : : ட : ட்‌ 
3 is equivalent to rotation about the origin point with an angle of measure (— 90°) 3 
: . by rotation : = 
E The image of the point (X » y) DY Toon the point (— X »— y) = 
D R (O » 180°) N 
5 El 
E Remarks = 
El s 
E n The image of the point A (X » y) by rotation R (O » 180°) is the same image of = 
5 the point A by rotation R (O »— 180°) E 
= The image of the point A (X » y) about the origin point with an angle of 5 
= measure + 360” is the same point A (X » y) = 
El El 
El Rotation with an angle of measure 90° is called a 1 turn. E 
El El 
- Rotation with an angle of measure 180? is called a l turn. : 
= Rotation with an angle of measure 360° is called the identity rotation because it = 
E returns the figure to its original position. : 
s El 
El - El 
E . El 
= (Complete each of the following : - 
El El 
El El 
N 1. In the opposite figure : El 
El F A i 
= ABCDEF is a regular hexagon. Complete the following : ட்‌ 
= இ The image of the point A by rotation around M with B 
El . B E 
I| an angle of measure 180° is ~- * E 
E Ru El 
= The image of AB by rotation around M with E 
= an angle of measure (- 60?) is ----....- D C E 
El El 
E The image of A CMD by rotation around M El 
El El 
E with an angle of measure 120° is .......... E 
El El 
E 2. |The image of the point (2 » — 3) by rotation about the origin point with an angle of 3 
= measure 90° is -+ and with an angle of measure 180° is ---------- E 
El El 
E 3. | The image of the point (— 1 » 0) by rotation about the origin point with an angle of - 
kl ; , . N 
E measure 90° is -........- and with an angle of measure 360? is --.....--- El 
El El 
El El 
mn 4 | The point (3 »— 2) is the image of the point (2 » 3) by rotation about the origin point m 
El El 
= with an angle of measure -----....- x 
Is] ய 
El El 
றி ய 
El El 
றி ஙி 
E I 
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5. | The image of the point -+ by rotation about the origin point with an angle of 


measure 90° is (- 1 » 4) 

6. | The image of the point ---------- by rotation about the origin point with an angle of 
measure (— 180?) is (5 » — 2) 

The image of the point (— 3 » 7) by rotation 90? about the origin point followed by 


reflection in y-axis is ---------- 


8. |, The image of the point (— 2 » 0) by translation (X » y) ——* (X +3 » y — 1) followed 


by rotation about the origin point with an angle of measure 90° is ---------- 


9. | The rotation with an angle of measure 90? about the origin point maps the point 


(X » — y) onto the point ----.----- 


10. | The image of (a » b) is the same point by rotation about the origin point with an 


angle of measure ---------- 


11. | tf the image of the point (X » y) by rotation about the origin point with an angle of 


measure 90° is (a »b) s then a + y = =- 


Choose the correct answer : 


1. | Inthe opposite figure : 


o 
| 
» 


If B is the midpoint of AC then the image 
of AC by rotation about B with an angle 


of 180? is -........ 


(a) AC (b) AB (OCA (d) CB 


In the opposite figure : 
CD is the image of AB under M C 
a rotation about M B 

and the measure of its angle is ---------- 


(a) 75° (b) 30° (c) - 30° (d) — 150? 
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3. | Inthe opposite figure : 
A ABC is the image of A ABC 


by a rotation about A 
with an angle of measure = 


(a) — 110° (D 802 . (c) 110* (d) 140° 


ssay problems: 


1, Draw on graph paper A ABC where A (3 »— 1) ¿B (5 » 2) and C (- 2 54) » then draw 
its image by rotation about the origin point with an angle of measure 180° 


m 
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2. | man orthogonal Cartesian coordinated system » determine the two points A (3 » 0) and 
B (0 > 2) > then draw the image of A AOB by rotation about «O» with an angle of 
measure 90° where O is the origin point. 


by reflection in the X-axis = The point (X »- y) 
by reflection in the y-axis mb The point (- X sy) 


னு by reflection in the origin point a>) The point (- X y= y) 


The image 77 by translation (Xs y) > (X+ k sy +l) lad The point (X +k sy+l) 


ofthe point by rotation R (0 5909) (+ tum) » The point (- y +X) 


E 2) 


y | by rotation about O with an angle 


of measure (- 90°) or (270°) "b The point (y s- X 


by rotation R (O £18) (Lum) |The point -X »-y) 


by rotation R (0 5 + 360°) 


(identity rotation) The point (X yy) 


ர 11111 111 1111-1111 11111 11111 11114 1 1111111111 1111111111 111 1111 1 11 114 111111 
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